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(57) Abstract 

Oligo- or polynucleotide analogues each 
having one or two structures represented by 
general formula (I) wherein B represents 
pyrimidinc or purine nucleic acid base or 
analogue thereof. They can provide antisense 
molecules of oligonucleotide analogues that are 
less likely to undergo enzymatic hydrolysis in 
viiM} . have a high capability of binding to 
sense chains, and can be easily syndiesizcd. 
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^2I2I{i> ^^flgcD^U 33-7 l^^^ K (X2) ^^^V 7 ^ l^T--tf-e5^l» 

Utzm<om^^^'^ (2 6 0 nm) <Dm^&^^it=i:^^-t^ ^r - hT-^-So 
JiiT {r 2^ ^ ® M ^U^B^ -r S o 
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:^ n:/^ b°>'US> li' n -> ^' n^^ ^-^yl/S^ •> a 's^- ^yUS^ > 

15 t"3^i^yl/S. ^T??^;!/^. rvhU^l/S, :7 h 'j /US^-C-^-Bo :^^> 

li. Ti^yUSs T^ySx TU-^fUS. T;U+>'Ug. aTyl/^>'US. T^Uri 
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laxity -urn. mm. mm. 3rymi^^?>a 
5 ^Ji^m. h ^j^j^ ^j^M. x.—jv^ ^jvm. i-y^ji^jt^/vm. 4,4'- 

•Jjt h^iy h U ^J[y (DMT r) mmTb<$>^i)\ i^iZiti-i Ut,^0(iDMT r ST' 
:^mM<DJi^U::i-^h'mmt^it. — ^S; (la) 



K!!S^^4^, — flftit (II) 




(la.) 
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i/^:' aryu^vug. T^ju^ji^m^ T';-;us. T->yus. i^u^'USS^ 
( 1 ) 7 •> K^aii^*®^^ 
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PhCHO 



ZnCU 



MdOH 
(quant.) 



7 



-^V^^^lStffl^ [1) J. A, Secrist et al. , J. Am. Chem. Soc, , lOL 155 
4 (1979); 2) G. H. Jones et aL . J. Org. Chem.. 44. 1309 (1979)] IC^^£0^ 
^f&l^tzit^^l^ h->;l/^pU K (Ts C 1) T*2®*>S^— SiT>u=i-^UCD 

t UT. :i(D^(D^mi^^t^^ > (T i C 1 4) ^^Ti^^ h U A i> T y 
t KU K (Na BH3CN) T-il5c-rSi:^l:^^5*^f#^>tl/^o h 
Kci^^> (THF) h U ^ A^^if > K (NaHMD 
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S) iSfC^i+^iC^. f>r> n-ft^i^e Cit^^l : B = 'y3'>Jl^ (U) . 

x = H. Y = -<iy'jjv) ibmh,tifzo ^t-^<^6=^^<^ i^'y L.^mf&mTxmPA 

ilTC-r^i:. i^yt-Mt^^l (.it-^m (I) : B = U. X = Y = H) ibm^hti. 
4. 4' -i^^ h U n 'J K (DMT r C 1 ) iaS-T^i h 'J 

5 5^;U(*8 ('fb^'g!? I : B = U. X = DMTr. Y = H) Tb^ihtltZo it^<^ 6 . 

10 X'it^mQ tl^fz'^. 1. 2. 4- h 'J T^Z-yUtSfiSUT-fb^^^l 0 

my\^^m-r ^ iiit^m 1 1 at^m n) : b = -> h •>> (o . x = DMTr, 
Y = H) ibmihtitc^ ^ iyyjr^ b'^t^<Dmntti^^t^mi 2 at^^ 

(I) : B='^>^/-ryU-> h •>> (C') . X = DMTr. Y = H) li-fb^l^Ul 

1 cD'^>y-r>'Mb-c^^{-'#t»tX'5o 



DMT 




OH OH 
12 11 



15 ^—(Dyf mtD - ^) ri-:— :^^^<i,yCM [3) A. G. M. Barrett et al. . J. Org. Ch 

em., 55, 3853(1990); 4) G. H. Jones et al. . ibid., 44. 1309 (1979)] KVt-^ 
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l; ^Q---> --OH MeOH.aceone "^"T ^Q^ "" CrO,. Py 

OM QH c. HCI J X CH^CIa 
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D. Youssefyeh. J. P. H, Verheyden and J. G. Hoffatt. , J. Org. Chem. . 44. 

1301-1309 (1979) \^m^xit^<&]3 i^nsi-TSo m^X'. it^ms i^Tie 




Oiacetone D-gjucose 3I 




TBDPSOk. 

AcOH / Ac^O/ cone. H2S04 V^^^^^-^— OAc 

TsO^iiTiAc 

-ft^^3 4ir h U 5^yl/-> U >'HbUTStt-ftU/r5^ i > (2TMS • T) . 
>'/-r yUTf^— > (2TMS -A"') , y^^^'Jyl/^rT— V (3TMS • G'"") 

5 M^3B^ «k^ig5 37. 42.46).flJi->'J JHt Cit-^m 3 8. 43. 47) 

. m\asi^>i^MtLxm^co'(t^^3 9^tmmLfzo 
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2TMS-T or 
TBDPSCX 2TMS • A^' or 



5CX 2TMS»A«or 

U — ^^^^-y—OAc 3TMS • G®" TBOPSOl ^ n 

J> Y V""^^/ aq. KaC Og / MeOH 

TsOr^6an6Ac TMSOT,/aCH3CH,C, jsc/S^Ac 

34 ri. 

(70-97%) 35:B=T (64-92%) 

^0: B=A^^ 
44: B=g'^" 



TBDPSCl b 

NaHMDS/THF TBDPSOy^ p 

36: 8=T (44-100%) 

4S:B=G'«" 42:B«Aa- 

46: B=rG'^" 



HOv. B H2/20%Pd(OH)2-C hOv, a 

oSr^ 96% OhT^^ 

58- B=T 33a: BaT 

43: B=aB^ 39b: B=aS^ 

47- B=g'^" 39c- S=G'^ 



TBAF / THF 
ft " 

(83-100%) 
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(2) ly^^ b'mmf^(D^iSL 

-ft^^l^jS {-2 — v'Ty J^Ji^v'l/— N, N, N' . N' -T- h ^-r V^u f^U.+c 



0> if* L < lil 0 — 3 O^T'^-So 

-C^-So -E-UT^ -fi^liX-Ji. y -y-tr^v^-f-RNAcb^^/i-fill^B^U-C^H 




21 
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CHJfeB^l 1 ] >t :5' ■> K-3ili<*®^fiSc 

(1) 2' . 3' -0-->^' P^^v/ U 7'>-4' -(p- h^l/ai^X/l/.i-.^yU::^^^^/ 

^^MMT. xmmmit^mi c gse mg. 2.70 mmoi ) (omyhiiv i^^mm. 

15 ( 13.5 ml ) icmS-Cp -V)\y^l^:^J\y^- — Ji^i7'0^} K (771 mg. 4.05 mmol)^ 
flox.. 60 °C-C5il#PBlJii$U:feo 

SCv?g?S{cfiafnfiW7K^Snx./::t^, ^-eS Hlfftttl b/Co W«®^IS*0:ft 

ig7K-e 1 Islz5fe-^^, ^7K MgS04 fCT^j;iU/-Co '^>-b*>'T' 
aiHl^tj^U. 1#t>ti/cfflfiS:M<*^-> y ?'7'5''^U7^-5 A^a-r h i^'^:7 (CHCI3: 
20 MeOH = 15:1) {=cfcf3*SS!^> ^ >-lf > JCT^^t^ U> L 

-r^b^#/ 2 (808 mg, 1. 59 mmol. 59X) ^?#/r„ 

it^m2: mp 104-106 °C ^^-'N^-y- >). IR (KBr) : 33 

26. 2929. 2850. 1628. 1577. 1544. 1437. 1311. 1244 cm"'. 'H-NMR (de-acet 
one): <5 1.45-1.67 (lOH. m). 2.45 (3H. s). 3.71 (2H. ABq. J = 12 Hz). 4. 
25 20 (2H. ABq. J = 11 Hz). 4.92 (IH. d, J' = 6 Hz). 5. 05, 5. 06 (IH, dd, J 
= 4. 6 Hz). 5. 60 (IH. d. J = 7 Hz). 5. 75 (IH. d. J = 4 Hz), 7. 48 (2H. 
d, J = 8 Hz). 7. 77 (IH. d. J = 8 Hz). 7. 81 (2H. d. J = 8 Hz). 10. 10 
(IH. s. ). '^C-NMR (de-acetone): 6 21.5. 24.1. 24.5, 25.5. 34.8. 36.9. 

13 
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63.5. 69.7. 82.5, 84.7. 87.8. 92.9. 102. 9. 115.4. 128.8. 130.8. 133.9. 1 
42.7. 145.9. 151.3. 163.5. Mass(EI): m/z 481(M*- H2O). 

Anal. Calcd for CaalUsNzOaS- 1/3 HzO: C. 53.69: H. 5.61; N, 5.44; S. 6. 
22. Found: C. 53. 99 :H. 5. 48 :N. 5. 42:S, 6. 10. 

(2) 4' -(p- h>'UJ^>x;l/--i-v— >'l/7j-^->y ^^U)*:? U i^XS)©^^ 
it^m2 (107 mg. 0.21 mmoD^TF A-H2O (98:2. 1 ml) ct^^-^-ClO ^ 

mi^'Sr'y U ti^Jl^tl'y l^i' h^'^y ^ -(CHCl3:aeOH = 10: 1) i 0 fSSSi 
'fL^i!^3(85. 0 mg. 0.20 mmol. QAX^'^Mfz^ 

<t^<m3: B'&^p^ mp 119-120 °C. IR u (KBr) : 3227. 3060. 2932. 2837, 
1709, 1508. 1464. 1252. 978. 835. 763. 556 cm-'. ' H-NMR (de -ace tone) : <5 
2.31 (311. s), 2.84 (3H. s). 3.71 (2H, s). 4.13. 4.20 (2U. ABq. J = 11 
Hz). 4.28. 4.31 (111. dd. J' = 9. 6 Hz). 4.36 (IH. d. J' = 6 Hz). 5.54 (1 
H. d. r = 8 Hz), 5.75 (IH. d, J = 7 Hz). 7.32 (2H. d. J = 8 Hz). 7.67 
(2n. d. J = 8 Hz). 7.70 (IH. d. J' = 8 Hz). 10.14 (IH. s). ' ^C-NMR (da- 
acetone): 6 21.5. 63. 7. 70. 8. 72.7. 74. 6. 86.8, 88.8. 103. 1. 128.8. 130. 
7. 133.9. 141.7. 145.8. 151.8. 163.9. Mass (EI): m/z 256 (M*- OTs) . 

(3) 2'. 3' -0-^> fy - 4' -(p- Vf\y^''y:^J^^-—}\^^^'-y^'f-J^') 
^ ^) i^iy (4) 

M^MeKT. it^^3 (400 mg. 0.93 mmol) {r^ ^XT-'Ut" t K (2.4 ml. 
excess). ig-fbSiS (670 mg. 5.0 miaoV=^1m^m.M.iZX S^r^mm^tio RfS^ 

^ hi^^y ^ -(CHCI3 : MeOH = 40 : 1) {wJ;J9*»SaU. 'ft^'^ 4 (380 mg. 
0. 74 mmol. 805U)^»^Co 

'{tB<m4: Q'&m^. mp 99-102 V (CH^Clz-^^-y- >'). [ajo ^=»-26. 7 ' 
(c = 1.0. CHCI3). IR V (KBr): 3059. 1691. 1460, 1362, 1269. 1218. 1177 
cm-'. 'H-NMR (CDCI3) S : 2.41 (3H, s). 3.25 (IH. br). 3.79 (2H. m). 4.19 
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(2H. s). 5.09 (IH. d. J = 7 Hz). 5.28 (IH. dd. J = 3. 7 Hz). 5.60 (IH. 
d ,J = 4 Hz). 5.73 (IH. d .J = 8 Hz). 5.94 (IH. s). 7.24 (IH. d, J = 8 H 
z). 7.38 (2H. d. J = 9 Hz). 7.42 (5H. br). 7.69 (2H. d. J = 9 Hz). 9.11 
(IH. br). '3C-NMR ( CDCI3) : S 21. 6. 63. 5. 68.3. 77.2. 82.8. 84.2. 87.7, 
5 94.9. 102.6. 107.5. 126.5. 127.9. 128.5. 129.7. 132.2. 135.0. 143.0. 14 
5.0. 150.4. 163.5. 

Anal. Calcd for C24H24N209S- 1/3 HjO: C. 55.17: H. 4.76: N, 5.36; S. 6. 
14. Found: C. 55. 19:H. 4.66: N. 5.29: S. 5.98. 
(4) 3'-0— 'Ov^>'U-4'-(p - VJ\y^>::^J\y7i->—Ji'^^iyji ^jV) 
10 C5) (D-^m 

mmm.MT. ^h-^4^D4 (150 mg. 0.29 nniol)CDT-t h U Ji^mPS. (3 mI){C 
•>T y 7K^fb^^':7#fe:h h U 't' A (92 mg, 1. 5 mmol)^Mja«rTflnx./Co ^<D'^^ 

mmtf-^> (0.16 ml. 1.5 mmoi)^?jc?^TT?)^TLmsj^Ti5 m^uni^tzo 

:7w-(CHCL3 : MeOH = 25:1){' J: 0 1tS5! U> it-^m^ (112 mg. 0.22 mmol. 75X) 

it-^m^: itefelS^. mp 195-197°C (AcOEt-^+-t»- >). ^3 -14 5- 

(c = 1.0. CHC13). IR V (KBr): 3033. 2885. 2820, 1726. 1470. 1361, 1274, 
20 1175. 1119 cm-». 'H-NMR (CDCI3) 6: 2.40 (3H. s). 3.59-3.77 (3H. m). 4. 
10, 4. 24 (2H. AB. J = 11 Hz). 4. 32 (IH. d. J = 6 Hz). 4. 56 (2H. m). 4. 69 
(IH. d. J = 11 Hz). 5.52 (IH. d .J = 6 Hz). 5.67 (IH. d .J = 8 Hz). 7.24 
-7.29 (7H. ra). 7.48 (IH. d, J = 8 Hz). 7.70 (2H. d. J = 9 Hz). 9.91 (IH. 
s). '3C-NMR (CDCI3): 6 21.6. 63.2. 69.2. 73.6. 74.6. 78.1. 86.6. 92.9. 
25 102.5. 127.9. 128.2. 128.3. 128.6. 129.9. 132.3, 136.9. 142.4. 145.2. 1 
50.7. 163.8. 

Anal. Calcd for C24H26M209S : C. 55.59: H. 5.05: N. 5.40: S, 6.18. 
Found: C. 55. 41:H. 5.02: N. 5.32: S, 6.15. 
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(5) 2' -O-'Oi^J^- 2' -O. 4' -C-^ (6) ©^iifc 
mm^MT. it^mS (80 mg. 0.16 nimol)cD|ffi7KTHF^?ac (1.5 ml) iZM 

fi-r NaHMDS (3.2 mnol) ®M7K'0'-tf >!S!S®?S (0.7 ml) ^Anx.. M2a-C20 B# 

•btltz^m^W^i^^) ti¥J\^ti'y Msi; ^ — (CHClj : MeOH = 10:1) 

frxltSSJ^. MeOHJC-CS^^U. it-^mQ (41 mg. 0.10 mmol. 61X) ^'MtZo 

it-^mQ: MfeMS. mp 217-219 °C (MeOH). [a]D "+108. 4 ' (c = 0. 3. M 
eOH). IR u (KBr): 3059, 2951. 1688. 1459. 1271. 1053 cm"'. 'H-NHR (da-D 
10 MSG) 5 : 3.75. 3.85 (2H. AB. J = 8 Hz). 3.77 (2H. d. J = 5 Hz), 3.92 (IH. 
s), 4.44 (IH. s). 4.60 (2H. s). 5.39 (IH. t ,J = 5 Hz), 5.48 (IH, s). 7. 
31 (5H. m). 7.72 (IH, d, J = 8 Hz). 11.37 (IH. s). » ^C-NMR (da-DMSO): d 
56.0. 71.1. 71. 6, 75. 8. 76.5. 86. 5, 88.3, 100.9, 127.4. 127.6. 128.2. 1 
37.9, 139.0, 150. 0, 163. 3. Mass(EI): m/z 346 (M*. 1.1). 
15 Anal. Calcd. for C, 7H1 aNzOe : C. 58. 96; H, 5.24; N. 8.09. 
Found: C. 58.67; H, 5.23; N. 8.05. 

(6) 2'-0. 4' -C-y ^U' ^-l? y > (7) O^fijt 

•ft^^e (25 mg. 0.072 mmoDO .X y (2.5 ml){ClOX Pd-C (25 mg) 
^Sn^> 7K^m»1tT. -^fft-XlS BtrBlttS^L/Co RiSjet^fltiaU. -^iSEg^^s 
20 •> U tl ^JVil 5 h "7 -i — (CHCI3 : MeOH = 10:1 then 5:1) {wTtS 

SaU> 7 (18.3 mg, quant. )^li;to 

it^mi: m^m^. mp 239-243 "C (MeOH). [a]D "+92.2 ' (c = 0.3. Me 
OH). IR u (KBr): 3331, 3091. 3059. 2961, 1689, 1463, 1272. 1049 cm"'. 
'H-NMR (CD3OD) 5 : 3.76. 3.96 (2H, AB. J = 8 Hz). 3.90 (2H. s). 4.04 (IH. 
25 s), 4.28 (IH. s), 5.55 (IH. s). 5.69 (IH. d. J = 8 Hz), 7.88 (IH. d. J 
= 8 Hz). 

Anal. Calcd. for C, oH, zNzOs : C. 46.88; H. 4.72; N. 10. 93. 
Found: C. 46.74; H. 4.70: N, 10.84. 
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(7) 5'-0-(4.4-:^^ I- + >h'; 2'-0. 4'-C-^f^L/> 

-i; U v> > ( 8 ) (D<bm, 

C140 mg. 0.53 mmol) {rjte7K t' U >^Jnx.T 3 Isl^tj^ t^/:^^ M 
7K f U (1. 5 ml) L> ^^MZJST. ^fiT' 4,4'--:^^ h 4- •> h U ^ 

5 ;Ui7aU K (210 mg. 0.63 mmol), DMAP (6.5 mg, 0.053 inmol)^Sn;tmza 

T'SB^Pa^it^LAio SfC^?^{cfia^afi#7K^;tjnx./=S&. chzCIz -cji&tii U/To W 

®^ -> U ;^ fJ\^ij 3 L.^ V^'^y ^ -(CHCI3 : MeOH 

= 40:l)JCj;O*SSaL/. -ft-^^l^? 8 (230 mg. 0.34 mraol. 66X)^|§/=o 
10 it-^^S : mp 117-120 "C (CHCI3). [alo ^Hl?. 2 ' (c = 1.0. 

CHCI3). IR V (KBr): 3393. 3101. 2885. 1689, 1464, 1272, 1047 cm-1. IH-N 

MR (CDCI3) S : 2.59 (IH. br), 3.56 (2H. q. J = 7, II Hz). 3.87 (IH. d. J 
= 7 Hz). 4.26 (111. s), 4.47 (IH, s), 5.60 (IH, d. J = 9 Hz), 5.63 (IH. 

s), 5. 84 (4H. d. J = 9 Hz). 7. 22-7. 45 (9H, ra). 7. 93 (IH, d, J = 9 Hz). 

15 [Mmm2'\ iy^i^ vmmii^a^^f& 

( 1 ) ^yU= 5-0- it -Zf^JV'Jy J. —JV 'y^J ju:> - 4 - t K n 4^ -> 
(14) cD^fiX 

mmmMT^ :ZmmWt-^^l 3 (2. OOg, 8. 54mmol)®^7KCH2C I 2?§7S(40 
20 ml)fC:>K?^Tt?Et3N(2. 62ml. 18. 8mmol)> t -yi-jViJ>-7 j:.—jl'-> Jl^i7 u U K(4. 
88ml. 18. 8mmol)^Sn;t, mM.-Cl SmmMWlyt^o SJ5^?SlCfiSfoaW7K^ Jnx. 
AcOEtT'SlHlffltiS L/Co ^IS^Q^lM7X-e 1 [nliJfefi^J^. iR7kNa2S04tr 

^'3y^- (^4^-!fy : AcOEt=5:l){Cj; OmSIUs M-fe-;*4^it^9!a 1 4 (2. 82g. 5. 9 
25 8mmol. 70X)^f#^o 

Ca!]o"-16.2° (c=0. 52. CHCI3) IR (KBr) :3510, 3061, 2938. 2852. 1465, 110 
3cm-'. 

'H-NMR (CDCI3) 5 : 1.09(9H.s), 1. 28(3H. s). 1.49(3H.s). 3. 22(3H, 

17 
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s). 3. 67. 3. 76(2H. AB. J = llHz). 3. 88. 3. 93(2H. AB. J=llHz). 4. 49(1H. d. J=6Hz). 

4. 57(1H. d. J=6Hz), 4. 93(1H. s). 7. 38-7. 43(6H. m). 7. 67(4H, d. J=7Hz). 

'3C-NMR (CDCI3) (5 c: 19. 2. 24.4, 25. 9. 26. 9. 55.0. 62.9. 64.8, 

82. 2, 85.9, 88.7. 108.6, 112. 6, 127.8. 129,9. 133.0. 135.7. 

Anal. Calcd for CzaHgeOeSi • 1/4 H2O : C. 65. 45: H, 7. 71. Found:C. 65. 43; 

H.7.59. 

(2) ^5^>'U=5-0- ( t -:/^>'bv?7i-/U>' ';>'U) -2. 3-0- 
^ vrfu f 'j 7^^'- 4 - (p - >'U:t + v'p< =f-)\'') 

- yS - U -5 y •> K (15) 
MfRmaitT. 'Ib^ifel(2. 13g, 4. 51mmol)®M7KCH2Cl2?g?S (ISmDfCM-eEtsN 
(3. 92g. 28. Ommol)^ p — 1- yl/oi. >XJU;f».:^;U p U K(l. 34g. 7. 22mmol), 4 - v' > 
^yUT ^ y f U V(90mg. 0. 72inmol)^3!inx.. Mfi-C 1 7 B#PH^!t# Lt^o SiC?^ 
WL\'m^MMi^^1^^f^Vk-. AcOEt-c3lHlffitl3 L/Co W^S ^fiS*n:fttg7K-e 1 IhI 

tl^jVt]3 ViT^-y - : AcOEt=10:l){Ccfc •9W©{b> ^fe 

1 5 (2. 76g. 4. 42nimol. 98»)^?#A:o 
[alo'^-S. 82" (c=0. 56.CHCI3) IRy (KBr):2934. 2852. 1369. 1104ciii-'. 
»H-NMR (CDCI3) «5 : 1.02(9H,s), 1. 20(3H. s). 1.32(3H.s). 2. 41(3H, 
s), 3. 09(3H. s), 3. 51.3. 77(2H.AB. J=10Hz), 4. 34(1H, d. J=6Hz). 4. 25. 4. 39(2H. 
AB. J=9Hz). 4. 47(lH.d. J=6Hz). 4.77(lH.s). 7. 28. 7. 81(4H. AB, J=9Hz). 7.39-7. 
44(6H. m). 7. 62-7. 65(4H. m). 7. 81(2H. d. J=9Hz). 

>»C-NMR (CDCI3) 5c: 19. 2, 21. 6, 24. 5, 25.8. 26.8. 54.9. 62.7. 
68. 8. 81. 9, 85.6. 87.5. 108.7. 112.8. 127.7. 127.8. 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

Anal. Calcd for CaaHiaOsSSi :C. 63. 23; H, 6. 75;S, 5. 11. Found :C. 62. 99: H. 6. 5 
3: S, 5. 13. 

(3) ;^^>'i/=5-0— ( t i.=.>'W-> U ;U) - 4- (p-h>'UJ^> 
Xyl/Tt-.^yUTf^^ v/y ^yU) - /3-D- 'J 5 y -> K ( 1 6) 
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it-^ifSi} 1 5 (645nig. 1. OSmmoDCDTHF-HzOCllml, 8:3(v/v)]-/g?S{CM2a-C h U "7 n 

^f!^^> U u-^ V ^^-7 -i — (hexane: AcOEt=5: 1) C i «9 ft^ L, 

m^m^'^''^ 1 6 (464ing. 0. 79rainol, 77«)^i#^o 

[alo^-aS-S" (c=1.90. CHCI3) IRy (KBr):3499. 3051. 2931. 2840, 1594. 146 
8.1362. Il09cin-'. 

•H-NMR (CDCI3) 5 : 1. 02(9H. s). 2. 42(3H. s). 3. 16(3H.s). 3.54. 
3. 70(2H. AB. J=10Hz). 3. 97(1H. d. J=5Hz). 4. 18(1H, d. J=5Hz). 4. 26. 4. 39(2H. AB. 
J=10Hz). 4. 73(lH.s), 7. 30(2H. d. J=8Hz). 7. 36-7. 44(6H. m). 7. 59-7. 66(4H. m), 
7. 78(2H. d. J=8Hz). 

'^C-NMRCCDC 1 3)5c : 19. 2. 21.6, 26. 7. 55.2. 66.5, 69.6. 74.0. 
75.2, 76.5. 84. 8. 107.5. 127.7. 128.0. 129.8. 132.6. 132.7. 132. 8. 135.5. 
135.6. 144.9. 

Anal. Calcd for C3oH38SSi08-l/4 HiOiC. 60. 94: H. 6. 56. Found :C. 60. 94: H. 6. 4 
3. 

(4) y^-'U=5-o- ( t -7'^./uv?:7 i j=.>'U-> u yu) - 2-o. 4-c- 
y^l/^'-iS-D-';^"-7^y->K (17) 'SlV- 
y^yu=5-0- ( t -7'^>'Uv;*":7 <J -3-0, 4-C- 

p< ^ U > - y3 - D - U ^'^ V y ■> F ( 1 8 ) ® 
^^MwKT. (194ing. 0. 33inmol)<^^7KTH F^?S? (4ml)l3mia-C- 

NaHHDS(3. 30nimol)®benzene!S?SfaE (1. 6ml)^:tox.> Ma^' 1 BtPallt^ Ujto R 
fSS^SlcfiafnMWTk^jfJOX./::'^. SfG^iS^S* AcOEtT 3 HlJitil L/-o W 

?i^tl^iaR£ISi**-> ^}tl'fJi^tl3l^i^u-r b^'3y >(- : AcOEt=5: 

l){rJ:^)^l^!u^ m-&i^^^mn maz. q. nGmmoi. Z5%mv'm-&i±^mm i 

8 (59mg, 0. 142mmol. 43X)^m/=o 

^h^'l??!! 7 :I8y (KBr):3438. 3064. 1103, 1036cra-». 

'H-NMR (CDCI3) 5 : 1. 08(9H. s). 2. 04(1H. br s), 3.39(3H.s). 3.65, 
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3. 98(2H. AB. J=8Hz). 3. 95. 4. 02(211. AB, J=12Hz). 4. 02(111. s). 4. 30(1H. s). 4.79 
(IH, s). 7. 38-7. 46(6H.ni). 7. 65-7. 69(4H. m). 

'3C-NMR (CDCI3) (5c: 19.2. 26.7. 55.0. 60.7. 71. 2. 73.1. 79.9. 
85.5. 104.3. 127.8. 129.9. 130.0. 132.9. 135.6. 135.7. 
Anal. Calcd for C23H3oOsSi-l/4 HiOiC. 65. 68: H. 7. 34. Found :C. 65. 98: 11.7.23. 
■ft^*^ 1 8 :IRy (KBr):3456. 3058. 2938. 2852. 1467. 1108cm-'. 
»H-NMR (CDCI3) 6 :1. 10(9H. s). 3.26(3H. s). 3. 71(2H. s). 4. 02(1H. 
d.J=6H2). 4. 35.4.95(2H.d. J=7Hz). 5.01(lH.s). 5. IKIH. d, J=6Hz). 7.38-7.4 
4(6H.in). 7. 66(4H.d. J=7Hz). 

'''C-NMR (CDCI3) <5=: 19. 3. 26.8. 55.4. 63.7. 75.1. 77.9. 84.5. 
86.3. 111.9. 127.8. 128.0. 129.9. 132.9. 133.0. 135.6. 135.8. 135.9. 
Anal. Calcd for CzsHaoOsSi-lA H20:C.65.91: H. 7. 34. Found :C. 66. 07 : H. 7. 14. 
(5) ^ ^7l/= 3 -O-T-fe^-'^- 5 -O- ( t -:/^-'Uv'7 i— U 
yl^) _2-0. 4-C->f^l^>-;S-D-'J^^T7-5y >K (19) 

m.Mn.MT. -fb-^I^Ol 7 (7Q4mg. 1. 70mmol)OM7Kl^ y (lOmlX'Mia 
-j,^7j<^g^g.(0. 38ml. 4. 08mmGl).4 - ^Jl^T 5 / f U >(21mg, 0. 170mniol)^ 
Jnx.. ma-e3lfiSFrBllt#U/::o S]EEj§jKJ-IS^nSW7K*Sox.^^> AcOEt-cSlsl 

> : AcOEt=7:l){r J;0*S®!b. 1 9 (665ing. 1. 46mmol. 86X)^mA:o 

[a]o'^-34. 3° (c=0. 93.CHCI3) IRy (KBr):3438. 3064. 2934. 1749. 1468. 110 
3. 1036cm-'. 

«H-NMR (CDCI3) 5 : 0.99(9H,s). 1.97(3H.s). 3.34(3H.s). 3.69.3.8 
6(2H, AB. J=8Hz). 3. 86(2H. s). 4. 17(1H. s). 4.77(lH.s). 5. 06(lH.s), 7.28-7.3 
9(6H. m). 7. 58-7. 63(4H. m). 

'3C-NMR (CDCI3) (5 c: 19. 3, 20.9. 26.7, 55.0. 60.3. 72.0. 73. 6. 
78.3. 85.3. 104.4. 127.7. 129.8. 133.0. 135.6. 169.8. 
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Anal.Calcd for C25n3206Si-l/4 H20:C, 65. 12: H, 7. 10. Found :C. 65. 27: H, 7. 00. 
(6) 5'-0- ( t i^>'U> U VI/) -2' -O, 4' -C-^^ 

^J^yy V >>> (2 0) (D-^f& 
mmm.mT^ -fb^^lJaig (109. 2g. O. 239niniol)c7>^7KCH3CN^?^ (2ml) {cm 
a-CO. O' -fx h U > ^/U->'J vl/^ = ;/(154mg. 0. 598mniol)*iDx./r^. 
T'C h U > f^>'U>' U Jl' h V -yjl/Ti-tiy ^ ^xyl/^^:?^— h (0. 82inl. 8. 74nimol)0 1. 

1 -e^^pnj^^xo.siinD^gfS^jn^. Mt? 1 8 iSfraim^ Ujto ^mmm^ 
cHzC 1 z-c^mi^. fiSfomw7K^*nx.fe^x AcoEfx^smmniiyfz^ wts®^ 

'J T^yVUT^v Ai^^ n-T K:}''^^ >f - ('x^^i^:/ : AcOEt=3 : 1) J; 
i^fflSSL-. M-fettt^!|5!lS 2 0 (87. 7iDg. 0. 173mmol. 70X)^?#^o 
IR (KBr) : 3048. 2935, 2852. 1749. 1466. 1369. 1234. 1108. 1040cin-'. 
'H-NMR (CDCI3) 5 : 1. 06(9H. s). 1. 94(3H. s), 2. 98(1H. br s). 3.63. 
4.00(2H. AB. J=10Hz). 3. 72(1H. d, J=7Hz), 3. 82-3. 84(2H. m). 4. 30(1H. s). 5.25 
(IH.s). 7. 40-7. 46(6H. m). 7. 60(4H. d. J=6Hz). 7. 66(lH.s). 9. 68(1H. br s). 
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(1) 3 -0-^1/ 5 — 0- t -y'f-ju'jy ^) J\^- 4 - (t Kp 

4^->>^^U) -1, 2 -0--f V^n eu -r >- a -D- U Xo'^^' h 
■7 5 7 -7^ (3 2) ®^Rj<: 

mmmmT. ^i^}%T-cmiE:^cm s) ctifeo-ris^u^c^t^i^a 1(2.50 g. 8.0 

8 mmol) (Omt:^ =f- U l/^WL (50 ml) IC. h U Ji^-'UT 5 > (3. 71 ml. 26. 6 m 
mol). t--7'^>'l/v':7 i^>'U> U/Pi^ □ ij K (6.94 ml. 26.7 mmol) ^Aqx.. "MM. 

-e 10.5 BtPam^u^o snrN?§fSictafnitW7K^snx.y::^. s^gg^^^^^-cjatu u 
?i'?>nyc!tafiJc^fi{*<£:v'U ;^y/U7^7-5 A^? hi7'57^ - (AcOEt-^^-y->, 

1:4 -* 1:3) fi-feHf* (3 2) (2.97 g. 5.41 nmol. 67 X) ^ 

mp. 98 - 99 °C (^^-y-^) . C^a] d^" + 54. 8 ° (c = 1.12. T-fe h V). IR 
ymax (KBr) : 3553. 2936. 1463. 1379. 1107 cm-'. 'H-NMR (CDCI3) 5: 1.13 
(9H. s). 1.50 (3H. s). 1.78 (3H. s). 2.56 (HI. t. J = 7 Hz). 3.82, 3.92 
(2H. AB. J = 11 Hz). 3.94 (2H. t. J = 6 Hz). 4.57 (IH. d. J = 5 Hz). 4. 
64, 4. 95 (2H. AB. J = 12 Hz). 4.83 (IH. dd. J = 4. 5 Hz). 5.95 (IH. d. J 
= 4 Hz). 7.44-7.55 (IIH. m). 7.72-7.78 (4H. m). > =»C-NMR (CDCI3) S . : 19. 
2. 26. 2. 26.5. 26.8. 63.2. 65.4. 72.5. 77.9. 79.1. 87.4. 104.4. 113.7. 1 
27.6. 127.7. 128.0. 128.5. 129.5. 129.7, 132.9. 133. 1. 134.7. 135.5. 137. 
2. 

Anal. Calcd for CszUaoOaSi : C, 70.04: H. 7.38. Found : C. 70.19: H. 7.3 
5. 

(2) 3 -0-'^;/v'-'U- 5 -O- ( t -:r^>'i/>'-7 i— ;i/-> U ^u) -4- (p 
- h;l/jn>X>'l/5^ — ;U:t4-->> ^>'l') -1. 2 - a-D-i'J XO'^:/ h 
-73 J -X (3 3) £0-^^ 
^fgrnSST. ?JCi^TT'3 2 (250 mg. 0.456 mmol) ©i^^k-^ ^ U h 

iji^;l/T$ y (395 //I. 2.83 nmol). p- h;Ui>;^;i/4t— >'l'^ o U K (139.2 
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mg. 0.730 nool) A-'J/ 'f-JVT ^ / f U > (8.92 ng. 0.0730 mnol) ^ 

Snx.. M-e 15.5 i^r^Jli*u/=o SJ&^^Jcfia^nMTK^Snx.^^. B^gf^^ 

5 OEt-'v.^l^-V. 1:6) jrii^iaML. m.'m^^^^n (3 3) (310.6 mg. 0.442 
mmol. 97 X) *?§/=:o 

[a] + 16. 0 • (c = 0.44. T-irh». IS j/max (KBr) : 2935, 1595. 146 

2. 1363. 1174. 1106 cm->. ^H-NMR (CDCls) S: 1.08 (9H. s). 1.40 (3H. s). 
1.46 (3H. s). 2.48 (3n, s), 3.68. 3.83 (2H. AB, J = 11 Hz) . 4.45 (2H. 
10 dd. J = 4. 5 Hz). 4. 64. 4. 81 (2H. AB. J = 12 Hz). 4. 68 (IH. dd. J = 4. 5 
Hz). 5.81 (in, d. J = 4 Hz). 7.32 (2H, d. J = 8 Hz), 7.42-7.72 (15H. m), 
7.82. (2H. d. J = 8 Hz). 7.66 (4H. m). 7.72 (2H. d. J = 8 Hz). ' ^C-NHB 
(CDC13) 5c: 19.1. 21.5. 26. 1. 26.4. 26. 7, 64.4. 70.0. 72.5. 78. 1. 78.9. 
85.4. 104.2. 113.6. 127.3. 127.7. 127.9. 128.0. 128.4. 129.6. 129.7. 12 
15 9.8. 132.7, 132.8. 135.5. 137.2. 144.4. MS (EI) m/z : 646 (H*-t-Bu). Hi 

gh-HS (EI) : Calcd for CssHsTOsSSi (M*-t-Bu) : 645. 1978. Found : 645. 19 

69. 

(3) 1. 2 - S^-O-T-fe^ylz-S -O-'^^' v'vU-S -O- t -^^-'l/v' 
•7 ^) J\^— A — (p — h^l/J^>'X;U;4^.=-7U:^-^->^ ^yU) —a — 

20 *>J:C5-;9-D-U'K:7^y-X (3 4) ®^fiit 

^fgmifSTs 3 4 (3. 70 g. 5. 27 mmol) ©g^gJ^^S (56 ml) trSHTKBtS? (6. 
0 ml. 63.6 mmol) RCfSfiSK (56 fil, 1.10 jumol) ^jfjnx.> m^-e 2 nfim 
j^U^o S^^«[*^X7K (300 ml) jr^ttT 30 ^P^Hl^U/t^. fl&fQ^lMTK* 

25 'S:^^l,xnh>tltzmi^mPi^'S:iyVtl^JU:fj'yJ^:^^^hir^y^- (AcOEt-'\ 
2:1) twchf5«S!b. n^^ifi^m (3 4) (3.36 g. 4.53 mmol. 86 X) 
: /? = 1:4 (Dm-^<i>V i: l^X^fz^ 
IR Umax (KBr) : 2934. 2863. 1751. 1365. 1217. 1106 cm"'. 'H-NMR (CDCI3) 
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\_0m 5: 1.02 (9H. s), 1.77 (3H. s). 1.98 (3H. s). 2.39 (3H. s). 3.61. 
3. 76 (2H. AB. J = 11 Hz). 4. 21-4. 58 (5H. ra). 5. 26 (IH. d. J = 5 Hz). 5. 
94 CIH. s). 7.15-7.59 (13H. tn). 7.58-7.66 (4H. m). 7.72 (2H.. d. J = 8 Hz) 
lam d: 1.02 (9H. s). 1.98 (3H. s). 2.36 (3U. s). 3.48. 3.58 (2U. AB. 
J = 11 Hz). 4.21-4.58 (5H. m). 5.12 (IH. dd. J = 5. 6 Hz). 6.33 (IH. d. 
J = 5 Hz). 7.15-7.59 a3H. m). 7.58-7.66 (4H. m). 7.72 (2H. d. J = 8 Hz) 
' 3C-NHR (CDCla) 5c: 14. 2. 19. 3. 20. 5. 20. 8. 21. 6. 26. 7. 26. 8. 60. 3. 6 
4. 8. 69. 1. 73.6. 74.1. 78.6. 85. 3. 97. 4. 127.4. 127.6. 127. 7. 127. 8. 127. 
9. 128.0. 128.2. 128.3. 128.4. 129.5. 129.6. 1289.8. 129.9. 132.4. 132.8. 

132.9. 135.4. 135.5. 135.6. 136.9. 144. 5. 168.7. 169.4. High-MS(FAB) : 
Calcd for C4oH46N20.oSSiNa (M^+Na) : 769.2479. Found : 769.2484. 
(4) 2' -0-T-fe^>'U- 3' -0-^y'JJ\^- 5' -O- t -■7'^;l/v>:7 i 
'J JV- 4' - P - h^UJ^-^X^U^f^— >'l/7j-4=-->^ ^^P- 5 - ^ ^J^^O 

U v':/ (3 5) ©^fife 
mmm.mT. ^Ki^TT?3 4(L88g. 2.52 mmol) ® 1, 2-i^ noi^ ^-jgjg 
(26 ml) {- 2THS-T (1. 04 g. 4. 03 mmol) h U ^ f-J\^'> U h V y ;l/^a > 

h (730 fii. 4.03 mmol) '&snx.. ^zat? 17 mmmwi^f^o R 
^\^xn'>>ntzi^m^w^'y'i^'fj\^ii3 2*^x2-^vc;'^y'i- (AcOEt--N^-y- 

ly. 2:3) fC <i; ^tS!! b . Sfeta^fe (3 5) (2.00 g. 2.44 mmol. 97 K) ^'#^o 

mp. 70 - 71.5 °C. [a] d^^" f 4. 58 ° (c = 1.25. T-lr h». IR i> max (KBr) 
: 3059. 2934. 1694. 1465. 1368. 704 cm"'. >H-NMR (CDCI3) S : 1.18 (9H, s) 

1.63 (3H. d. J = 1 Hz). 2.10 (3H. s) . 2.42 (3H. s) . 3.73. 3.86 (2H. 
AB, J = 11 Hz). 4. 12. 4. 20 (2H. AB. J = 11 Hz). 4. 44. 4. 57 (2H. AB. J = 
11 Hz) . 4.45 (IH. d. J = 6 Hz). 5.38 (IH, t. J = 6 Hz). 6.02 (IH. d, J 
= 6 Hz). 7.21-7.60 (13H. m). 7.62-7. 69 (7H. m). 8.91 (IH. br s). • =«C-NMR 
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(CDCla) S.: 11.9. 19.3. 20. 6. 21.8. 27.0. 65.3. 68. 6. 74.1. 74.8. 77.2. 

77.3, 86.0. 86.4. 111.6. 127.9. 128.0. 128.2. 128.5. 129.7. 130.1. 130. 
2. 131.8. 132.3. 132.5. 135.3. 135.5. 135.6. 136.8. 144.9. 150.2. 163.4. 

170.2. MS (FAB) m/z : 813 (M*+H). 
Anal. Calcd for C43H48N2O, oSSi-2H20: C, 60.83: H, 6.17; N, 3.30. Found : 

C. 60.55: H. 5.78: N. 3.22. 

(5) 3' -0-^:y'JJ\y- 5' -O- t -^"J-jv-jy ^.—JViy ^) jv- A' -p 
- hyUaiyx>>l/.1->— vU^^->^ f^viU- 5 U > (3 6) 

^J<?^T> 3 5 (250 mg. 0.308 mmol) (D ;f ^ JVT }\^-=i - JV'^Wi (4 ml) \zm$t 
ti'}^I^ (12.75 mg. 0.0923 mmol) S.Ch'7K (0.5 ml) ^Sox.. Mfi-C 22 

Yj\yi3^I^i^a-^ hy^y ^ - (AcOEt-^-^if y. 3:2) {Cj:i9ffl^L> Sfet^ 
5tc (3 6) (216.7 mg, 0.283 mmol, 92 %) =^mtZo 

mp. 74 - 77 "C. [a] + 5. 15 * (c = 1.23. CHCI3). IR 1/ max (KBr) : 30 
48. 2934. 1695. 1363. 1181. 1108, 977. 819. 704 cm-1. IH-NMR (CDC13) d: 
1.05 (9H. s). 1.65 (3H. d. J = 1 Hz), 2.39 (3H. s). 3.04 (IH. br d. J = 
9 Hz). 3. 72 (2H. s). 4. 17 (2H. s). 4. 18 (IH. d. J = 5 Hz). 4. 24-4. 32 (IH. 
m). 4.54. 4.62 (211. AB. J = 11 Hz), 5.62 (IH. d. J = 6 Hz). 7.19-7.69 
(20H, m). 8.46 (IH, br s). '=«C-NMR (CDCI3) 5 d 12.1.19.4. 26.9. 58.8. 7 
2. 0. 72.2. 75.8. 76.7. 87.4. 88.8. 110. 4. 127.7. 12. 79. 128. 1. 128.2. 12 
8. 5. 128. 7. 129. 8. 130. 0. 130. 1. 132. 2. 134. 3. 135. 3. 135. 5. 136. 8. 149. 
8. 163.9. MS (FAB) m/z : 771 (M*+H). 

Anal. Calcd for C4 1 H4 8N209SSi : C. 63.41: H. 6.16: N. 3.51: S. 3.95. 
Found : C. 63.87: H. 6.01: N. 3.63: S. 4.16. 

(6) 3' -O-^l^i^JU- 5' -O- t -yj^Jl^i^y jL—jViyi) jl^- 2' -O. 



25 



W098/39352 PCT/JP98/0094S 

4' - C ^ u >- 5 ^^L'-t; U y (3 7) co^^ 

mmnm,T. ^k/%t-c s g a. 86 g. 2. 42 mmoo ©T^h^t Kn^^ 

(30 ml) h 'J 'i' A fx ( h U ^ U yl') T ^ F CL 0 M in THF. 8. 47 m 

1. 8.47 Dimol) ^Jnx.. M®-C 1 iJ#Fa1tt^|iU/Co SfC^reSJ^taftlfiWTK (14 ml) 

>. 2:3) JCchOilt^L. B^m^ (3 7) (1.42 g, 2.37 mmol. 98 X) ^^i/^o 
mp. 70.5- 72 "C. [a] o^'' + 52.47 ° (c = 1.025. T-b h >). IR ^ max (KBr) 

: 2936. 1694. 1465. 1275. 1106. 1055. 809. 704 cm-1. 'H-NMR (CDCI3) 5: 

1.21 (9H. s). 1.76 (3H. s), 3.88. 4. 07 (2H. AB. J = 8 Hz), 4.07. 4.15 
(2H, AB. J = 11 Hz). 4.16 (IH. s). 4.66. 4.80 (2H. AB. J = 11 Hz). 4.76 
(IH, s). 7.34-7.79 (16H. m). 10.0 (IH. br s). MS (FAB) m/z : 599 (!l*+H). 

Anal. Calcd for C34H38N208Si-2H20: C. 64.33: H. 6.03: N. 4.41. Found : 
C. 64.58: H. 6.15: N. 4.28. 

(7) 3' -O. 4' -C-^ i-Uy-S-^^^J^^y') 

> (3 8) (D-^fA 

m^^W.T^ 3 7(188.7 mg. 0. 316mmol) Ot^ h 3 t K p 37 5 :^^fS (1 ml) 
{C, 7=- |>^^^yl/T>^ — '>A-7>'U^U K (1.0 M in THF. 379 lul. 0.379 jum 

oi) ^iox.. mM.-c 2.5 mmmnutzo &m'mm=^mM^i.rmh>tifzmf& 

^(^;^>U :^y>H/:^-5 Aj^dV h^^7^ - (AcOEt-'S + if >. 1:1-*1:0) «-ct 

OMSab> (3 8) 04.6 mg. 0.262 mmol. 83 ?6) ^'MtZo 

IR ymax (KBr) : 3424. 3183. 3063. 2950. 1691. 1463. 1273. 1057. 734co-'. 

MI-NMR (CDCls) 5 : 1.90 (3H. d. J = 1 Hz). 3.83. 4.05 (2H. AB. J = 8 Hz) 
. 3. 93. 4. 02 (2H. AB. J = 12 Hz). 3. 94 (IH. s). 4. 53 (IH. s). 4. 56. 4. 58 

(2H. AB. J = 12 Hz). 5. 65 (IH. s). 7. 32 (5H. s). 7. 44 (IH, d. J = 1 Hz). 
High-MS (EI) : 

Calcd for C,8H2oN06 (M^) : 360.1321, Found : 360. 1312. 
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(8) 2'-0. 4' -C-^5^b>-5-/5^U>'^U-:^> (39a) (D-^m. 
it^m2 8(86.5 mg. 0.240 mmol) <D ;i ^ J[/T J\y ^ - J^m^ (4 ml) IC 20 % 
Pd(0H)2-C (86.5 mg) ^Ja^> 7j<^mfi!tT^IEJC-C 14.5 mi[mW\^fZo KJt^m 

m.^tis.miytzm. ■mm'&MiE.^^Lxm'&.m^B (3 9) (62.5 mg. 0.230 mmoi. 

5 96 Si) 'Srntio 

rap. 194- 195 "C. [a] d^" + 53. 7 ' (c =1.02. EtOH). IR v max (KBr) : 332 
3. 3163. 3027, 2889. 2826. 1689, 1471. 1276, 1057 cm-'. >H-NMR (CD3OD) 
6 : 1. 89 (3H, q, J = 1 Hz). 3. 74. 3. 95 (2H, AB. J = 8 Hz). 3. 90 (IH. s). 
4.07 (IH. s). 4.26 (IH. s). 5.53 (IH. s) . 7.74 (IH. d, J = 1 Hz). ' ^C- 
10 NMR (CD3OD) <5c: 12. 6. 57.6, 70.3. 72.4, 80. 8. 88.3. 90.4. 110.7. 136.8. 
151.8, 166.5. 

immm 4 ] 

(1) 2' -0-T-tr^;U- 3' -O-^^i^Jl^-S' -O- t -yf-j\y'jy ^ 

15 -TvUTT^y ■>> (4 0) cD^fife 

'XM. 6) (H. Vorbrggen. K. Krolikiewicz and B. Bennua. Chem. . Ber. , 114, 
1234-1255 (1981)) J^titoT^MU/r 2TMS-A'" (128.7 mg. 0.336 mmol) [zm 
fg^MT. Mza-e3 4 (250 mg. 0.336 mmol) ® 1. 2-v';> a a (5.0 
ml) S:0' h U y ^^/Uv"; H 'J ^yl/:t ay — h (6. 7/zl, 0.0336 

20 mmol) ^m^^ 26 BtPa^SnSftilSlt U/Co SJS?gf^ iCia^nfi#7K^jtaX./c'^. ig^t 

^37^- (CHCls-HeOH. 30:1) tCctOfSSJL. SfetS^ (4 0) (234. 5 mg. 0. 

253 mmol. 75 X) ^%tL„ 
25 mp. 77-78 T: (AcOEt / 'v^-^V). [a] o''* - 13.2 ° (c = 1.00. CHCla). IR 
ymax (KBr) : 3058. 2934. 1749. 1703. 1606. 1105 cm"'. »H-NHR (CDCI3) 
d : 0.99 (9e. s). 2.04 (3H. s). 2.38 (3H. s). 3.74. 3.85 (20. AB. J = 1 

1 Hz). 4.31. 4.43 (2H. AB. J = II Hz). 4.52. 4.58 (2H. AB. J = 11 Hz) . 
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4. 81 (IB, d, J = 6 Hz). 5- 94 (IB. d. J = 6 Hz). 6. 04 (IB. d. J = 5 Ez). 
7. 18 - 7. 61 (20B. m). 7. 69 (2H. d. J = 8 Bz). 7. 99 (IB. s). 8. 01 (2H. d. 

J = 7 Bz). 8.56 (IB. s). 8. 99 (IB. br s). > »C-NMR (CDCU) 5c: 19.1. 20. 
5. 21.5. 26.7. 64. 1. 68.4. 74.0. 74.6. 77.9, 86.57. 86.64. 123.4. 127.7. 

127.8. 127.9. 128.1. 128.5. 128.8. 129. 6. 129.9. 132. 0. 132.3. 132.6. 1 
32.7. 133.5. 135.4. 135.5. 136.8. 142.0. 144.7. 149.6. 151.2. 152.6. 164. 
5. 169.8. MS (FAB) m/z : 926 (H*+H) . 

(2) 3' -0-^^^i^J\^-5' -O- t -zr^jUV>Z7 :^s^A^'>0 Jl^- 4' -P 



0 (167. 9 mg. 0.182 mmol) (D jt =f- JVT ^ — J\y^i& (3.0 ml) Iw^ 
•aT?Jg?ge:^ 'J A (15.0 mg. 0.109 mmol) ^JOXAi^^ MM'C 15 ^I^^MWl^tZo 

?^e.n^ffifiJtiS(** > 'J ^'5^''^^^^^ ^"^ 1*^^"^ ~ (CBCls-MeOB. 30:1) 

IC<J:*)fSS!bx fifeitft* (4 1) (140.5 mg. 0.160 mmol. 88 X) ^^:fco 

mp. 82- 83 "C (AcOEt-'v^i^ :^). [a] - 6. 02 *• (c = 0.96. CHCI3). IR 

ymax (KBr) : 3306. 3066. 2935. 2859. 1701. 1611 cm-'. 'B-NHR (CDCI3) 
5: 0.98 (9H. s). 2.37 (3B. s). 3.76 (2H. s). 4.39. 4.45 (IB. AB. J = 11 

Hz). 4. 54 (IB. d. J = 6 Bz). 4. 67. 4. 76 (2H. AB. J = 11 Bz). 4. 85 (IB. 
dd. J = 5. 6 Bz). 5. 79 (IB. d. J = 5 Bz). 7. 20 - 7. 58 (21B. m). 7. 73 (2B. 

d. J = 8 Hz). 7. 80 (IB. s). 7. 96 (2H. d. J = 8 Hz). 8. 49 (IB. s). 3. 18 
(IH. br s). '^C-NME (CDCI3) «5c: 19.1. 21.6. 26.8. 64.4. 68.9. 74. 1, 74. 
6. 79.2, 86.8. 89. 8. 123. 1, 127.7. 127.8, 128.0. 128.2. 128.4. 128.6. 12 
8.8. 129.7. 130.0. 132.1. 132.5. 132.6. 132.8. 133.4. 135.4. 135.5. 136. 
8. 142. 1. 144.8. 149.4. 152.3. 164.5. 

(3) 3' -0-'^>i^Jl^- 5' -O- t--ff-J\yi^'y sL—JV'^^) Ji'-2' -O. 
4' -c-^^U/v-N* -^l/i?JVT'r J (4 2) ©^fiJt 
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g^msltT. 4 1 (210. 5 mg. 0. 238 mmol) ©f^h^tKa^-^ (8. 0 m 

1) \zm.-M-C± h 'J A t'^ ( h >; > =f-JUiy ij ^U) T i K (1. 0 M in THF, 0. 58 

ml. 0.572 mmol) =^im^tz'^. ^Mt? 3 mmmwLtzo ^Jtmi&(zmumw7i(. 
[> >; -i^AtrT^^gL/co mm^mz'S^u. mh>tifzmmmt^'S:i^ 

:/j^J.^a^hir^-y^- (CHCl3-MeOH. 30:1) J: «9 ItSI fifet^^ (4 2) 
(169. 5 mg, 0. 238 mmol. quant. ) ^WtZa 

mp. 80- 81 °C. IR ymax (KBr) : 3259. 3064. 2932. 2858. 1703, 1607 cm '. 

'H-NMR (CDCI3) d: 1.07 (9H. s). 3.95. 4.10 (2H. AB. J = 8 Hz). 4.02 (2 
H, d. J = 8 Hz). 4. 56. 4. 64 (2H. AB. J = 12 Hz), 4. 26 (IH. s) . 4. 86 (IH. 

s). 6.14 (IH, s). 7.26 - 7.70 (18H. m). 8.04 (2H, d, J = 7 Hz), 8.22 (1 
H, s). 8.78 (IH. s). 9.18 (IH. br s). 'K-HM (CDCI3) 6c: 19.2. 26.5. 2 
6.8. 29.7. 59.2. 72.4. 72.6. 76.5. 76. 8. 86.7. 88.6. 123. 4. 127.7. 127.8. 

127.9, 128.1. 128.4. 128.8. 129.5. 130.0. 132.4. 132.5. 132.8. 133.5. 1 
34.8. 135.2, 135.5. 135.6. 136.8. 140.4. 152.7. 

(4) 3' 2' -O. 4' -C-y^l^^-N" -'Oy-fyl/ 

Tt'J (4 3) (D^m. 
-f fc^i^ 4 2 (173. 6 mg. 0. 244 mmol) ©T^h^h Kp:75 ly^m (7. 0 ml) C 
^za-Cr- h 3 :/^>'l'T — "^7 A:7yU;r y K (l. 0 M in THF. 1.0 ml. 1.0 mmol) 

'^^)ti^)\'t>^L.^u-^V^^-y ^- (CHCla-MeOH. 15:1) J; 0 L/. fife 

(4 3) (115.4 mg. 0.244 mmol. quant.) ^^i^o 
mp. 154 - 155 "C (Et20). IK i> max (KBr) : 3339. 2944, 1701. 1611 cm"'. ' 
H-NMR (CDCI3) 5: 3.91. 4.13 (2H. AB. J = 8 Hz). 3.93. 4.01 (2H. AB. J = 

12 Hz). 4. 38 (IH. s). 4. 64 (IH. s). 4. 85 (IH. s). 6. 08 (IH. s). 7. 29 (1 
H. s). 7.51 (2H. d. J = 8 Hz). 7.58 (IH. d. J = 7 Hz). 8.05 (2H. d. J = 
7 Hz). 8.14 (IH. s). 8. 75 (IH, s), 9.50 (IH. br s). » »C-NMR (CDCI3) «5c: 

57.1. 72.4. 77.0. 77.1. 86.9. 88.6. 122.9. 127.6. 128.0. 128.1. 128.4. 
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128.7. 132.8. 133.5. 136.9. 140. 5. 149.8. 150.5. 152.8, 165. 0. 

mmm 5 ] 

(1) 2' -O-T-fcr^-'l'- 3' -0-^yJJ\^-5' -O- t -z/^Jl''J-7 
\) ju— 4' — p - f>>'Ui>'x;U:fi^— ^^^u-N^ --CVT" 
J\yC^T y iy> (4 4) O-^iiJc 
m^O[>:$:M. 6) iZ'^^xm^iyfz 3TMS-G' = " (146. 8 ng. 0.336 mmol) tCM 
fgm-MT. m.M.-V 4 (250 mg. 0.336 mmol) ® 1. 2- ^' a u irS' (5.0 
ml) SO' h U ^ ^/U ^ U >'l' h 'J :7^l/;r P p< rJ' h (6.7 // 1. 0.0336 
mmol) <£-jDX., 15 B#rp1Jnl^ilfitt b/Co SC^?#fSiwiafPM7K^^I]X.^t^. i^^k 
y^\^>-C 3 Eifidi Uf^o W^®^ma:^lg7K-Cz5fe'^^. mmi- h 'J -i? ACT 

^y^- (CHCU-MeOH. 30:1) iC J; «9 L . SfefcJ^ (4 4) (213.6 mg. 0.2 
35 mmol. 70 X) ^m/^o 

mp. 96 - 97 °C (AcOEt->\+-y- ». [a] d^^ -11.09 ' (c = 0.97. CHCU). I 
R ymax (KBr) : 3152. 3065. 2934. 1746. 1681. 1606 cm"'. >H-NHR (CDCI3) 

d: 0.96 (9H. s). 1.10 (3H. d. J = 9 Hz). 1.13 (3H. d. J = 9 Hz). 1.98 
(3H. s). 2.36 (3H. s). 2.48 (IH. m). 3.65. 3.72 (2H. AB. J = 11 Hz), 4.2 
3. 4.43 (2H. AB. J = 11 Hz). 4.47 (2H. s), 4.63 (IH, d. J = 6 Hz). 5.74 
(IH. t, J = 6 Hz). 5. 96 (IH. d. J = 6 Hz). 7. 14 - 7. 68 (20H. ra), 9. 15 (1 
H. s). 12.20 (IH. s). 'K-MR (CDCI3) 5c: 19.1, 19.3. 19.4, 20.8. 21.9. 

27.0. 27.2. 36.5. 64.5. 68.9. 74.4, 74.9. 76.7. 86.1, 86.7, 122.0, 127. 
6. 127.7. 127.9. 128.1. 128.3. 128.4. 128.8. 130.1. 130.4. 132.3. 132.7. 

132. 9. 135. 7. 135.8. 137.3. 137.8, 145.2. 147.8. 148.5. 156.2. 170.2. 1 
78. 8. 

(2) 3' —O-^y'y'Jl^— 5' -O- t -y^>'W>':7 ji-=.;U-> U >'U- 4' -p 
(4 5) (D^f$. 

^t-^4^3 4 4 (137. 0 mg. 0.151 mmol) <D> ^;UT>'U:3 — ;U^fSC (3.0 ml) IZLM 
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mL-QmMtl L. (15.8 mg. 0.113 mmol) ^Im^fz'^^^WC 45 ^WMi^tz^ 

t,nA:mJiS^{*^->U/7y 71/7^7 5 hr^'^^-f- (Cnci3-MeOH. 30:1) 

5 a-&«»m4 5(83.4 mg. 0.097 mmol. 64 %) =^ntZo 

mp. 102 - 103 "C (AcOEt-'\^-9-». [a] d" - 2. 00 * (c = 0.40. CHCI3). 

IR ymax (KBr) : 3166. 2932. 1684. 1607 cm '. 'H-NMR (CDCI3) <5 : 0.90 
(9H. s). 1. 09 (3H. d. J = 7 Hz). 1. 13 (3H. d. J = 7 Hz). 2. 30 (IH. m). 2. 
37 (3H. s). 3.71. 3.76 (2H. AB. J = 11 Hz). 4.32. 4.48 (2H. AB, J = 11 H 
10 z). 4.35 (IH. d. J = 6 Hz). 4.63. 4.90 (2H. AB. J = 12 Hz). 4.96 (IH. t. 
J = 6 Hz), 5.67 (IH. d. J = 7 Hz). 7.17 - 7.71 (20H. m). 8.82 (IH. s). 
12.05 (IH. brs). '3C-NMR (CDCI3) 5c: 18.7. 19.0. 21.6. 26.5. 36.2. 63.5. 
69. 1. 73. 7. 74. 3. 78. 8. 86. 2. 89. 5. 127. 7. 127. 8. 128. 0. 128. 1. 128. 5. 
129.7. 130.0. 132.0. 132.6. 132.7. 135.3. 135.4. 137. 4. 138.2. 144.8. 14 
15 6.9. 155.5. 178.5. 

(3) 3' -0-^>'Jj\^-^' -O- t -^5^>'l/>?-7 i— yUv i; ^U- 2' -O. 

4' -c-;^^u>'-N2 --r V3^^ u^urry (4 6) 

M^mMT. 4 5 (92. 1 mg. 0. 102 mmol) <D7^h^tKa:7^ (3. 0 m 

1) ^cm•a'e:^ h »J a t'X ( h U ^ =f-JViy U ;U) T 5 K (1. 0 M in THF. 0. 31 
20 ml. 0.315 mmol) ^tu^tzWi. MfiT 3 l^f^m.W\^fZo KfG^?^{::tafPS#7K 

1?^ h u ■t/ACT^istufio mm^mK.m^\^^ ti^n^iia^mi*^-> u ^^vu 

ij^ Ui7 V^'yy ^ - (CHCl3-HeOH. 25:1) jri:D«^L/. B^^-^ (4 6) 
(31. 4 mg. 0. 160 mmol. 44 %) ^%tz^ 
25 mp. 99 - 100 "C. IR vmax (KBr) : 3162. 3068. 2932. 1683, 1610 cm"'. 'H- 
NMR (CDCla) <5 : 1.06 (9H, s). 1.25 (3H. d, J = 7 Hz). 1. 27 (3H. d. J = 7 
Hz). 2.64 (IH. m), 3.83. 4.01 (2H. AB. J = 8 Hz). 3.97 (2H, d. J = 7 H 
z). 4.18 (IH. s). 4.51 (IH. s). 4.54 (2H. d. J = 2 Hz). 5.77 (IH. s). 7. 
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17-7.42 (5U. m). 7.64 - 7.72 ClOH. m). 7.84 (IH, s). 9.03 (LH. s), 12.08 
(IH. br s). »'C-NMR (CDCI3) dc: 18.9. 19. 0. 19.1. 26.5. 26.7, 36.4. 59. 
1. 72.4. 72. 5. 76. 8. 77. 5. 86.3. 88.3. 121. 7. 127. 6. 127.7. 127.8. 127.9. 

128.1. 128.4. 129.6. 130.0. 132.36. 132.42. 134.8. 135.45. 135.54. 135. 
8. 136.8. 146.8. 147.7. 155.4. 178.6. 
(4) 3' -0-^>':^vH - 2' -O. 4' -C-;* --fyy^ 
>J yl/r T y -> > (47) ©^fifc 
-fk^^ 4 6 (41. 3 mg. 0. 060 mmol) CD-f-h^tFa:75 (3. 0 ml) 

m.S.'C-T--h^yf-J^T:y^—'t7lsyj\y7i-V K (1.0 M in THF. 0.90 ml. 0.90 mm 

oi) ^ua^tzwt. MST' 1 ^raiit#L/ro sjs-®j^^MffS*UT?tt.n^ita 

mmi^'Sriy 0 ti^'Jl^tf^ L.^ h^^y >( - (AcOH-EtOH. 20:1) 

(4 7) (27.1 mg, 0.060 mmol. quant.) ^mfZo 
mp. 228 - 229 "C (Et20). [a] d" + 32.90 ' (c = 0.875. CHCI3). IR y max 
(KBr) : 3162. 2934. 1683. 1608 cm"'. 'H-NMR (CDCI3) S: 1.24 (3H. d. J 
= 7 Hz), 1.26 (3H. d. J = 7 Hz). 2.76 (IH. m), 3.83. 4.03 (2H. AB. J = 
8 Hz). 3.92. 4.02 (2H. AB, J = 13 Hz). 4.33 (IH. s). 4.55 (IH. s), 4.62 
(2H. s). 5.80 (IH. s). 7.25 (5H. s), 7.91 (IH. s). 9.85 (IH. s). 12.05 
(IH. s). «='C-NMR (CDCI3) <5c: 19.19, 19.25. 36.4. 57.4. 72. 5. 77. 0. 77.5. 
86.5. 88.8. 121.0. 127.8. 128. 1. 128.2. 128. 3, 128.4. 128. 6. 137.1. 137. 
5. 147.5. 148.2. 155. 7. 179. 9. 



DN^TrO- 




DMTfO. 
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S'-3CGX I I I I rQCT-3' (XTB) 

S"-GCG 11X111 GCT<J' c^rcTa) 

S'-GCG 111X11 QCT-T (T3Xn) 

6'-acG i 1 1 rr x ocT.3' (T8X> 

6"-GCGXX 1 1 I I GCT-a* (X2T4) 
S'.GCaTTXXTTGCTO' (T2XiT2) 
y-QCG 1 I I I X XQCT-3' (T4X2) 
S'-GCGXXXXXXGCT^ (XS) 
S'-GIl 1 111 I I 1XXC.3* (X2) 

(1) 3' -0-C2 - i^ry h^-> c-^-r v-T'n tvuT s y ) 

5'-0-(4.4'-i^>h^'>h U^yl')-2'-0, 4'-^ 
■t^ U > (2 1) 

it-^^S (200 mg. 0.31 mmoDn -< V ^ u \i J\yT — ^ h -5 U 

K (39.6 mg. 0.23 aimol)^M7k CHjCN T? 3 Ie1*» L^^. ^SjK CH3CN - MtK 
TH F^?g[ (3:1. 4 ml) <!: g|gm»?tT2 - i/TV Ji^^^U N. N. N' , N' -7^ h ^ 
-rVT/ntVU TfvXTftD •:;'T ^ ^-f h (O. 12 mi. 0.37 mmoD^Jox.. MSL-C 9 0 

h i?*^ :7 - (AcOEt : ^N^^H^ > : EtjN = 75 : 25 : 1) {C ck D ItS!^. AcOEt--\^ 
■^lyiZXmitSkL^ TIV^ (181 mg. 0.25 mmol, 81X) ^?4/=o 

mp71-74 "C (AcOEt-^4^i^^^). ^'p-nmr (CDCI3): 5 149. 6. 149.5. 149.4. 
149.3. 149.2. 

(2) :t 'J KIISii^(*®— ^ U =l*^-CD^^{d: Pharmacia^t 
S5!DNA^;i£^S Gene Assembler PlusJC J; 0 0. 2 /zmolxy — yUT'fTo fCo 

-7KKS;6<CPG^i#^{r^±-^U/c5'-0-DMTr-^ 5 (0.2 /imol) ODMTr 
■^itS.-*)- '< ^ (0.2 //mol scale) 

1) detritylation IX CCI3COOH in CH2CICH2CI. 6 sec 

2) coupling 0. 1 M phosphoramidite (25 equiv. ), 




33 



wo 98/39352 PCT/JP98/00945 

0. 5 M IH-tetrazole (500 equiv. ) in HeCN. 2 min 

3) capping 3X 4-(dimethylamino)pyridine, 10% AcaO. 

in MeCN, 18 sec 

4) oxidation 0.01 M I2 in 2. 4, e-coUidine/IhO/MeCNCl :5 : 11), 

6 sec 

mh>tlfz5' - O -DMT r^t^ ntz:tV ^ l^^^ b^mmi^li. iSti^^ 
A □ ^ h (Millipore. Oligo-Pak^*' SP) ±-C h 'J :? n 5 m 1 J; 13 

(2) 5' -GCGXTTTTTGCT-3' (XT5) 

iRS 0.06 jtz mol (30X yield) 

(3) 5' -GCGTTXTTTGCT-3' (T2XT3) 

JRS 0.05 fimol (25X yield) 

(4) 5' -GCGTTTXTTGCT-3' (T3XT2) 

iRS 0. 03 /umol (15X yield) 

(5) 5' -G C GTTTTTXGCT- 3' (T5X) 

iRS 0.06 ^mol (30X yield) 

(6) 5' -G C GXXTTTTGCT- 3' (X2T4) 

IRS 0.06 yumol (30X yield) 

(7) 5' -GCGTTXXTTGCT-3' (T2X2T2) 

mS. 0. 05 ^mol (25X yield) 

(8) 5' -GCGTTTTXXGCT-3' (T4X2) 

iRfi 0.06 jumol (SOX yield) 

(9) 5* -GC GXXXXXXGCT- 3' (X6) 
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JtRS 0. 06 
(10) 5' -GTTTTTT 
jRfi 0. 07 



umol (30X yield) 
TTTXXC-3' (X2) 
/zmol (35X yield) 
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^•^S^-&tL^'n. Na C 1 lOOmM, 'J ^SeTM- U -i? AM®?^^ ( P H 7 . 
2) 1 OmM. T:xf--t>Xl^4 //M. -tr > Xi^ 4 /z M t ^T/vl/^?^ (5 

OOyczL) ^^m7K*'{C?§U. 1 0 B^PHl*>6^ltTv<}) o < f3 Mfi* "Ci^Sn L^o 9t 
Tfe^gftt (^-^ UV-2100PC) CD-tr>'I/MF*3{'^sSfiaES±0/^«){C^^mat£^® -t^ 

i&L/Co 1ty^>'l/iaS{i9 Or^TS^^O. 2°Ct'o±#$-t±, 0. l''CrBlPST'2 







(ATm/mod. ) 


(ATm/mod. ) 


5' 


-GCGTTTTTTCCT-3' (^^) 


AIX. 




45°C 




5' 


-GCGXTTTTTGCT-3' (XT5) 


50*C 


(+3°C) 


49°C 


(+4''C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49°C 


(+2''C) 


49°C 


(+4°C) 


5' 


-GCGTTTXTTGCT-3' (T3XT2) 


49'C 


(+2"^) 


50"C 


(+5-0 


5' 


-GCGTTTTTXGCT-3' (T5X) 


52''C 


(+4*^) 


src 


C+e'C) 


5' 


-GCGXXTTTTGCT-3' (X2T4) 




(+2*0 


53-0 




5' 


-GCGTTXXTTGCT-3' (T2X2T2) 


49''C 






(+4°C) 
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5' -GCGTTTTXXGCT-3* (T4X2) 
5' -GCGXXXXXXGCT-3' (X6) 



54°C C+S-S^C) 
58t: (+1.8°C) 



PCT/JF98/0094S 

55°C (+5°C) 
7rc (+4. S'C) 



a): 3' -CGCAAAAAACGA-5' . b): 3' -r(CGCAAAAAACCA). 

(la)) CDJ.— -v h (X) i)<im^^l^it2mmALtz7i-0 =f^--Cli. 
DNA^ U =f^-<i:©^W^U h'Mf&M'^iJK Trafi-CM LT^.^ilJ: 0 2 - 7 S 

<iimmmm^tzK> 2mmm:) ±wu. T^-r-ixx-rs^uA: (X6) {rte^,^ 

tz^^ H@*^l>{i2jl^AL/=:^- U =i'^--C!i5^.^«ack «3 fe4-l OS (1 
4S[*^t> 6JK) OTmM©±#;i>-<^>46^>n. bA^fe (X6) tcte 
^,^TIiti^iRNA^c*t-r-S^W :/U -y KJ^fiJc#l*<Mlc?S^ 0. T mmi}-< 2 5 miii± 

TCDWfflii^W L/-Ct^S C <i:#X.So 

1 5^FbT3 7°C{r{*o/w5t- 1; zf^J :^ K®^<-v ^ r-^?e?(10jtiM. 400 //I) 

{CiE#;^;^4->-:^J^X7^^-4fcD^<-y r-/^?S (0. 003U/1D1. 400^1) ^-M^UACo 
M^?§?S^3 T'Cfri^-o/c^E^-tr^KSOOjaDCwAn. tJ" =^7 ^ ^ KcD55-l¥? 

J;;S^:J1-SI5lR'R(260nin)Oliin^SniMADZU UV-2100PC^ffl C ^T^l^Wt'fiil^ U 
/Co ffll^/c^<•y 7 r — «^*a^ld:Tris-HCl(pH8. 6)0. IM.NaCl 0. lM,MgCl2l4mM-C*> 

^M^Ct,/2)®SlJ^ 
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5' -GTTTTTTTTTTTC-3' (p^fcSM) 260 

5' -GTTTTTTTTT-XX-C-3' ( X 2 ) 850 

^tz. mf^s\i^i^<D'^mu<t=S:7^-t^^- b^mi c^^im) Ri>'i2i2 (X2) 

2 -vnm 9 0 :^-C— ^ /j: o /To 
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lgS#-^ : 
tiJM#^ : 

HiMB : 0^3^ B 

«5fe«#-^ : 9-53409-§- 
-S^feH : ^fiJ£9^3^ 7 B 
i5^J®$fe : 1 0 

@S3?IJ#-^ : 1 
a22?iJC0S$ : 1 2 

i^cDifc : 1 -J^m 
mn : 

5' -G C GTTTTTT G C T- 3' 

le^i^-^ : 2 

@E^j©S$ : 1 2 

mcom. : 1 

5* -GCGXTTTTTGCT-3' 
le^iJS-^ : 3 

mm<D^-^ : 1 2 
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h Tj? p - : iSM^^ 
iSi?iJ : 

5' -GCGTTXTTTGCT-3' 



: 4 

ge^iJCDS^ : 1 2 
: 1 

h ;j5 n v' - : iESS4^ 

se^ij : 

5" -G C GTTTXTTG CT- 3' 



mnn^ 5 
le^ijos^ : 1 2 

m<D^: 1 

5' -GCGTTTTTXGCT-3' 

ae?ijs=-^ : 6 

ge?IJ<D:g:$ : 1 2 

s]k<Dm. : 1 

SE^IJ : 



40 



WO-98/393S2 PCT/JP98/0094S 

5' -GCGXXTTTTGCT-3' 
iE7lJ0)S$ : 1 2 

m(o^ : 1 

5' -G C GTTXXTTG C T- 3' 
@eyij#-^ : 8 

mm(D^^ : 1 2 
is<DjS( : 1 

5' -GCGTTTTXXGCT-3' 

mim^ : 9 
seyi]©:^^ : 1 2 

lE^J : 

5' -GCGXXXXXXGCT-3' 

iH?iJ#^ : 1 0 
i2^J©S$ : 1 3 
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m<j>WL : 1 

h a - : aiat^ 

5' -GTTTTTTTTTTT C - 3' 



ie^ij#-^ : 1 1 

K^IJ©:^^ : 1 3 
^CDtlt : 1 

5" -GTTTTTTTTXXTC-3' 
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1 . — «fe5^ ( I ) 




I 

Y 

(I) 



3. Xd-« 4.4'--:^^ h^V h Uf^^'l/ (DMT r) "C. Yi:)<2->T J ^ h^-> 

4. —m.-^ (la) 
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5. — (II) 




y={in 2*^2 £l_hcDJi^{Z{iB> i B tin— -ca: < Tfcck < . R^>I^— "C^J: < Tfc 
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